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PREFACE

The model investigation reported herein was authorized by the Office,
Chief of Engineers, US Army, on 15 May 1984 at the request of the US Army
Engineer District, New Orleans (LMN).

The study was conducted during the period May 1984 to January 1986 in
the Hydraulics Laboratory (HL) and the Coastal Engineering Research Center
(CERC) of the US Army Engineer Waterways Experiment Station (WES), under the
direction of Mr. F. A. Herrmann, Jr., Chief, HL, and under the general super-
vision of Messrs. J. L. Grace, Jr., Chief, Hydraulic Structures Division,

G. A. Pickering, Acting Chief, Hydraulic Structures Division, and

N. R. Oswalt, Chief, Spillways and Channels Branch (SCB). The project engi-
neer for the model study was Mr. J. R. Leech, assisted by Mr. S. T.

Maynord, SCB. This report was prepared by Mr. Leech and edited by Mrs. Nancy
Johnson, Information Technology Laboratory, under the Inter-Governmental Per-
sonnel Act. Mr. Bobby P. Fletcher, SCB, provided valuable guidance during
model design and operation.

During the course of the investigation, Messrs., L. Cook, R. Louque,

E. Walker, and F. Weaver, US Army Engineer Division, Lower Mississippi Valley,
and COL Eugene S. Witherspoon, Messrs. F. Chatry, C. Soileau, R. Guizerix,

V. Stutts, J. Combe, T. Hassenboehler, and D. Strecker, and Ms. J. Hote, LMN,
visited WES to discuss the program and results of model tests, observe the
model in operation, and correlate these results with design studies.

COL Dwayne G. Lee, CE, is the Commander and Director of WES,

Dr. Robert W. Whalin is the Technical Director.
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CONVERSION FACTORS, NON-SI TO SI (METRIC)
UNITS OF MEASUREMENT

Non-SI units of measurement used in this report can be converted to SI

(metric) units as follows:

Multiply By To Obtain
acres 4,046,873 square metres
cubic feet 0.02831685 cubic metres
degrees (angle) 0.01745329 radians
feet 0.3048 metres
foot-kips 1.355818 metre~kilonewtons
gallons 3.785412 cubic decimetres
inches 2,54 centimetres
miles (US statute) 1.609344 kilometres
pounds (mass) 0.4535924 kilograms

square miles (US statute) 2.589998 square kilometres

(o)
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HURRICANE PROTECTION STRUCTURE FOR LONDON AVENUE OUTFALL CANAL
LAKE PONTCHARTRAIN, NEW ORLEANS, LOUISIANA

Hydraulic Model Investigation

PART I: INTRODUCTION

Prototype

1. The city of New Orleans, Louisiana, has a unique drainage system
that removes rainwater and storm water during frequent deluges. Eighteen
pumping stations on the east bank of the Mississippi River and two on the west
bank have a combined capacity of 25 billion gal per day*~-enough to empty a
lake with an area of 10 square miles and a depth of 11 ft in 24 hr., The
city's average annual rainfall of 58,12 in. is exceeded by only two other
metropolitan areas: Miami, Florida, and Mobile, Alabama. The area to be
drained consists of approximately 55,085 acres in the developed portion of the
city and 2,640 acres in adjoining Jefferson Parish.

2. The small amount of water reaching the drainage pumping stations in
dry weather is diverted to sewage pumping stations for discharge into the
river. During heavy rains the large drainage pumps go into operation dis-
charging storm water into lake-level open channels leading to Lake Pont-
chartrain or Lake Borgne via Bayou Bienvenue.

3. The London Avenue Outfall Canal is one of three canals on the south
side of Lake Pontchartrain being considered for hurricane surge protection
(Figure 1). The outfall canal's primary purpose is to transport the interior
drainage from part of the city to Lake Pontchartrain. A pumping station with
a capacity of 8,000 cfs used to pump the interior drainage into the outfall
canal is at the origin of the canal approximately 3 miles south of the lake~-
front. The elevation of the parallel levees from the lakefront to the pumping

station is +10.0%% and along the lakefront, +15.0.

% A table of factors for converting non-SI units of measurement to
ST (metric) units is presented on page 3.

%% All elevations (el) cited herein are in feet referred to the National
Ceodetic Vertical Datum (NGVD).




4. The existing levee system does not have sufficient elevation to
protect the city from a 100-year hurricane storm surge. Therefore, a plan to
provide hurricane protection for New Orleans consists of raising the levees to
an elevation of +18 along the lakefront and tapering the levees from el +18 to
el +14 along the canal approximately 1,000 ft to the proposed gated structure.
The proposed structure was based on the theory of a self-opening and -closing,
vertical, eccentrically pinned, butterfly-gated structure. The butterfly
gates would remain open during pumping of the interior drainage to the lake as
long as the water level in the outfall canal exceeded that on the lakeside of

the structure (Figure 2). The gates would close only when an incoming surge
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Figure 2, Partial plan view, typical valve positions

created a water level greater than that in the outfall canal on the pumping

station side of the structure. This would permit operating the pumping sta-

tion for as long as possible before closing the gates during a hurricane and
automatically reopening the gates as soon as the water level in the outfall

canal downstream of the pumping station exceeded that on the lakeside of the

control structure. In the open (trimmed) position, the axis of each gate

would be 12 deg from the center line of each gate bay (Figure 2). During a
surge flow, the eccentricity of the pin and the 12-deg offset (trim) would
induce closing of the gates.

Purpose and Scope of Model Study

5. The primary purpose of the hydraulic model study was to establish



whether or not the conceptual designs for the proposed butterfly valve struc-
ture would permit automatic flow-induced opening or closing of the valve when
subjected, respectively, to pumped flows or hurricane surges. Other informa-
tion to be derived from the model study included proper canal configuration to
ensure uniform flow for both inlet and exit conditions; magnitude of torques
on valve trunnions, when subjected to various flows, wave conditions, and gate
openings; and head differential across the proposed structure for one final
recommended gate design. The determination of the proper gate shape, trunnion
location, and amount of eccentricity proved to be a significant part of the

overall study effort.




PART II: MODEL

Description

6. The 1:20-scale model (Figure 3 and Photo 1) reproduced discharge
from the pumping plant; about 3,000 £t of London Avenue Canal; the gated con-~
trol structure; a 1,000-ft width of approach out into Lake Pontchartrain; and
2,000 ft of shoreline. The eight 30-ft-wide butterfly gates of the control
structure reproduced in the model (Photo 2) were fabricated of brass to accu-
rately simulate the weight of each gate. A calibrated wave generator was
strategically placed in the modeled portion of Lake Pontchartrain to simulate
expected prototype wave action, The seawall along the lakefront and the Lake-
shore Drive Bridge (Photo 3) were reproduced in the model also. A fiber wave
absorber was installed around the inside perimeter of the lake portion of the
model to damp any wave energy that might otherwise be reflected from the model
walls.

7. Water used in the operation of the model was supplied by pumps
(Photo 4), and discharge was measured with an orifice plate. The valves were
arranged to simulate either pumping interior drainage from the outfall canal
to the lake or the reversed flow induced by a hurricane surge from the lake.

Hydraulic forces on each gate shaft were measured by torque meters and
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recorded and analyzed by a computer. Water-surface elevations were measured
with point gages. Wave heights and periods were obtained with computerized
wave gages. Pumped and surge flows were observed by injecting dye and con-

fetti into the flow.

Scale Relations

8. The accepted equations of hydraulic similitude, based upon Froudian
criteria, were used to express mathematical relations between the dimensions
and hydraulic quantities of the model and prototype. General relations
expressed in terms of the model scale or length ratio Lr are presented as

follows:

Scale Relations

Dimension* Ratio Model:Prototype
Length Lr 1:20
Area A= L2 1:400

T T
Discharge Qr = Li/z 1:1,788.84
Torque T = L4 1:160,000

T T

% Dimensions are in terms of length.




PART III: TESTS AND RESULTS

Canal

9. The original canal alignment (Figure 4) was tested by locking the
gates in the 12-deg trimmed position (Figure 2), and injecting dye and con-
fetti into the flow. Flow patterns through the structure were asymmetric for
all anticipated pumped flows and water-surface elevations. Tests indicated
that for the gates to function properly, the canal would have to be realigned
to provide more even flow distribution through the structure. Figure 5 shows
an eddy that generated reverse flow conditions through gate bays 7 and 8. The
gates were numbered as shown in Figure 5.

10. The adverse flow conditions through the structure were attributed
to poor entry conditions resulting from siting the structure in an existing
bend in the canal (Figure 4). Flow distribution in the canal approach to the
structure was improved by moving the levee on the west side of the canal west-
ward 40 ft for a distance along the levee of 220 ft upstream and 540 ft down-
stream from the structure while maintaining the existing canal side slopes
(Figures 6 and 7). TFlow contractions induced by flow along the west wing wall
(Figure 4) on the pump station side of the structure were eliminated for all
pumped flow conditions by streamlining the wing wall with a 60-ft radius as
shown in Figures 6 and 7. Flow distribution along the east side of the canal
was improved by the addition of a spur dike. Flow distribution through the
structure was also improved by excavating upstream and downstream from the
structure (Figure 6). Acceptable flow conditions through the structure were
achieved by the recommended canal design shown in Figures 6 and 7.

11. Figure 8 shows the recommended canal design with a more uniform
flow distribution in the approach and through the structure. For some pumped
flow conditions, an eddy continued along the west levee; however, it had no

adverse effect on flow through the structure.

Gates

Gate design
12. Observations during operation of the model with the recommended

canal design indicated that the type 1 vertical butterfly gates (Figure 9)

10
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Figure 8. Flow toward the lake with a discharge of
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Figure 9. Type 1 gate design

8,000 cfs and a lake
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were not performing properly during pumping. The gates closed as designed
(Figure 2) during the simulated hurricane surge. However, during pumped
flows, the type 1 gate design did not open to the trimmed position (Figure 2)
but remained almost closed (Figure 10). This reduced the cross-sectional area
and caused noticeable head differential at the control structure. The type 1
gate design was tested with a lake elevation of +5.0 and pumped flows ranging
from 4,000 to 8,000 cfs. The type 4 gate design (Figure 11) was equipped with
a 20-in. scoop that improved the gate performance by causing the gate to
oscillate through a larger opening (Figure 12). Other designs (types 2, 3, 5,
and 6, Plates l1-4, respectively) with spoilers were tested by varying the
location and size of the scoop or spoilers to evaluate their effectiveness.
The 20-in. scoop, located 1 ft from the long end of the gate (Figure 11,

type 4 gate design), was the most effective in improving the performance of
the gate. Also the piers were streamlined by adding a semicircular nose with
a radius of 1.5 ft to allow a smooth transition of flow around the nose and
reduce head loss.

13. The type 1 gate was removed from the structure and held in the open
channel upstream of the structure. The long axis of the gate was held paral-
lel to the flow and then released to permit rotation about the shaft. The
gate established a position normal to the flow (Figure 13) which indicated
that the structure (piers) was not having an adverse effect on gate
performance.

14, Tests were conducted to determine the effect of changing the eccen~
tricity of the gate shaft. The eccentricity tests ranged from a 9- to a
36-in., offset (types 7-13), and the gate performance improved by increasing
the opening as the eccentricity increased. However, due to the separation of
flow at the nose of the gate, the gate began to oscillate at a random fre-~
quency from the trimmed to the half-opened position with an eccentricity of
2 ft 9 in. The types 14~-17 gate designs (Figure 14 and Plates 5-7) consisted
of modifying the pier and installing a gate and/or a pier or wall scoop that
permitted pumped flow to be deflected from the side of the pier, forcing the
gate to open to the trimmed position. The type 16 gate design was slow to
open against pumped flow ranging from 1,500 to 3,000 cfs (Plate 7). By
increasing the eccentricity to 3 ft, the type 17 gate design (Figure 14) per-
formed favorably by opening to the trimmed position with low pumped flows to

the lake and by closing during any anticipated hurricane surge (Figure 15).

14
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However, this design was undesirable due to the increased head loss through
the structure caused by the pier scoop in the pier wall., Integrated testing
of the shape of the gate scoops or spoilers indicated the rounded and/or
straight forms performed identically.

15. Tests to determine the effects of changing the shape of the gate
were then conducted. Types 18-20 gate designs were ineffective in increasing
the performance of the gate. These designs were variations of the type 18
gate design (Plate 8). The crescent-shaped gate (Figure 16) was developed
from numerous tests that consisted of changing the variables o , 8 , e ,
and x (types 24-33). The o and B angles were varied from 6 to 12 deg
(Table 1), the eccentricity, e , ranged from 0.75 to 3 ft, and the scoop size
x was varied from 1.0 to 1.83 ft, as shown in Plates 9 and 10. The model
study produced the type 33 gate design (Figure 17), which performed very sat-
isfactorily by responding quickly to changes in flow direction and remaining
in the trim position during pumped flows (Figure 18). A discharge of
8,000 cfs and a lake elevation of +5 ft produced a head loss across the struc-
ture of 0.02 ft with the type 33 gate design installed. The maximum permis-
sible head loss across the structure was specified to be 0.5 ft. The type
33 gate design allowed all eight gates to open in unison (even with the lower
range of pumped flows) and close in rapid sequence with storm surges. The
type 33 crescent-shaped gate design (Figure 17) was recommended based on the
gate's satisfactory performance in closing against a lakeside surge, in
opening satisfactorily during essential pumped flows, and in creating only a
minimal head loss across the structure.

Wave tests

16, Wave tests in the model were conducted by the Wave Dynamics Divi-
sion of the Coastal Engineering Research Center (CERC), US Army Engineer
Waterways Experiment Station. Results of these tests are detailed in Bottin
and Mize (1987).%

Force measurements

17. The magnitude and direction of the minimum, average, and maximum

torque on each vertical shaft of the type 33 gate (recommended design) were

* R, R. Bottin, Jr., and M. G, Mize. 1987 (Aug). "Effects of Wave Action on
a Hurricane Protection Structure for London Avenue Outfall Canal in
Lake Pontchartrain, New Orleans, Louisiana," Miscellaneous Paper CERC-87-14,
US Army Engineer Waterways Experiment Station, Vicksburg, Miss.

18
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Figure 18. Plan view of type 33 (recommended)
gate design during pumped flow

simultaneously measured on eight gates by independent torque meters and
recorded by a computer. The test included measurement of torque with static
heads on the closed gates, pumped flows with variable gate openings, and surge
flows with the gates in the trim position and variable gate openings. The
tests were conducted with and without waves superimposed, fixed gate openings,
various stable flow rates, and lake elevations. Counterclockwise torque
values (Figure 19) are positive and relate to a surge flow condition driving
the gate closed. Conversely the clockwise torque values represent a negative
torque and indicate a pumped flow condition driving the gate open against the
stop. Appendix A is a tabulation of all the basic torque data obtained from
the model and shows the maximum, minimum, and average value of prototype
torque for a test period that consisted of taking 13 samples per second for
4,5 min (prototype). Maximum and minimum torques are the peak torque values
in a test period. The average torque value is the average of all torques
measured in a test period.

18, Torque measurements on all eight gate trunnions with all gates in

the closed position and a head differential of 1 ft between the outfall canal

20
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Figure 19. Sign convention. Counterclockwise is positive. Note: Angle
of closure is measured from the stop

and the lake were obtained simultaneously for water levels in the canal of
el +7 and el +9. This test determined the amount of torque developed with
1 ft of head differential and was essential in the design of a dampening
device. Torques were obtained without waves and with waves having a period
of 7.3 sec and a height of 7.8 ft from the north-northwest direction.
Plates 11-18 show the maximum torques (clockwise direction) measured on each
of the eight trunnions during these four test conditionms.

19, Results of tests to measure torque (counterclockwise direction)
versus head differential AH with flow from the lake to the canal, a lake
elevation of +11.5 ft, and a 1-ft gate opening (measured from the side of the
pier to the side of the gate) are presented in Plates 19-26. These tests
simulated the amount of torque to be absorbed by the dampening device with the
gates in a stationary position; however, the effects of the dynamic forces
developed as the gates slammed into the closed position are not included in
the data. A least squares fit of the data presented in the plots indicates a

linear relation between torque and head differential. Plates 27-34 present

21




results of similar test conditions with 7.3-sec-period and 7.8-ft-high waves
generated from the north-northwest. Waves from this direction had more impact
on the structure than the other directions tested. Wave test results are
published in Bottin and Mize (1987).%

20. Results of tests to measure torque (clockwise direction) versus
head differential with flow from the canal to the lake, a canal elevation of
11.5 ft, and a 1-ft gate opening are presented as plots with a least squares
fit in Plates 35-42. Plates 43-50 present results of similar test conditions
with 7.3-sec, 7.8~ft-~high waves generated from the morth-northwest,

21. Results of tests to measure torque (clockwise direction) without
and with waves, variable gate openings, an 8,000-cfs pumped outfall canal
discharge (flow toward the lake), and a lake stage of +5 ft are shown in
Plates 51 and 52. Plate 51 is a plot of maximum instantaneous torque versus
angle of closure for each gate without waves, and Plate 52 presents results
with waves. The angle of closure is illustrated in Figure 19 and is equal to
0 deg. Results of tests with lake stages of +3 ft and +1 ft without waves are
presented in Plates 53 and 54, respectively. Plates 51-54 indicate that
the torques are greatest with the gate in the nearly closed position (72-deg
angle of closure). Thus, the dampening system could be subjected to the
greatest loadings when pumped outfall canal discharges initiate reopening of
the gates closed previously by a surge from the lake. Torques on the gates in
the open or trimmed position (12-deg angle of closure) induced by pumped out-
fall canal discharges are significantly less and should not subject the stops
and fenders or shock absorbers to large forces.

22, Results of model tests to determine the torque (counterclockwise
direction) on the gate trunnions with the gates held against the stops (12-deg
trimmed position), with surge flows of 500, 1,000, 1,500, and 2,000 cfs from
the lake, without waves, and with +1- and +6-ft lake stages are provided in
Appendix A, tests 34-41. Again the maximum torques on the gates in the open
or trimmed position are relatively small (1-4 ft-kips) but sufficient to
initiate closure of the model gates by surges from the lake.

23. The results of tests 71-114 to measure torque (counterclockwise
direction) on the gate trunnions versus angle of closure with a lake elevation

of +7 ft and surge flow rates from the lake to the canal of 500, 1,000, 1,500,

* Bottin and Mize, op. cit.
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and 2,000 cfs are provided in Plates 55-58. Similar results obtained from
tests 115-158 conducted with 7.8-ft-high and 7.3-sec-period waves generated
from the north-northwest direction, a lake elevation of +7 ft, and surge flow
rates of 500, 1,000, 1,500, and 2,000 cfs are provided in Plates 59-62. The
curves in Plates 55-62 indicate that the 45-deg angle of closure is where the
torque measurement makes a dramatic increase in magnitude due to the shape of
the gate.

24, Torque values of 4 and 7 ft-kips were induced on gates 1 and 8,
respectively, when they were positioned 24 deg from the stop, and the other
six gates were positioned against the stop during tests 159-162 (see Appen-
dix A). Values of torque on gates 2-6 with gates 1 and 8 closed are shown in
Appendix A as tests 163-166. Tests 167-170 were conducted with gates 7 and 8
positioned 24 deg from the stop with the other gates against the stop. A
torque of about 7 ft-kips was created on gate 8., Torques on gates 1-6 were
not increased significantly with gates 7 and 8 closed (see tests 171-174 of
Appendix A). Torques of about 3 and 4 ft-kips were created on gates 4 and 5,
respectively, when they were positioned 24 deg from the stop with the other
gates positioned against their stops (tests 175-178), and only 1 and 2 ft-
kips, respectively, were measured when the gates were closed (tests 179-182).

25. Results of torque measurements with a lake elevation of +1 ft and
surge flows of 500, 1,000, 1,500, and 2,000 cfs with all gates open 6 deg from
the stop are presented in Appendix A, tests 183-186. Similar results with all
gates open 12 deg from their stops are presented in Appendix A, tests 187-190.

Water-surface
differential through structure

26. Results of model tests to measure the differential at the structure
between the water surfaces on the pumping station and the lakesides of the
structure with a pumped canal discharge of 8,000 cfs and a lake elevation of
+7 ft are presented in Table 2. Various combinations of gate positions were
used to measure the water-—surface differentials. The objective was to see
which combinations of gate positions created a differential in excess of
0.5 ft. Excessive water-surface differentials occurred when gate bays car-
rying a higher percentage of flow were restricted.

27. Results of model tests to determine water-surface elevations up-
stream and downstream of the proposed London Avenue structure are presented in

Table 3. Tests included measuring the water-surface elevation with lake
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stages of +11.5 and +7.0 ft and a discharge of 8,000 cfs simulating pumping to
the lake. Horizontal distances upstream and downstream of the structure were

measured from the pier nose on their respective sides.
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PART IV: CONCLUSIONS AND RECOMMENDATIONS

28. The recommended canal alignment was obtained by observing flow pat-
terns in the 1:20-scale physical model and modifying the canal to achieve
acceptable hydraulic performance. Tests conducted to evaluate the canal
alignment indicated that a uniform approach flow was necessary for flow-
induced opening and closing of the gates.

29, The type 33 gate design consisted of 3-ft eccentricity, 22-in. gate
scoop, and a 24-deg angle (Figure 17). The gate design performed satisfacto-
rily in the model over the full range of expected prototype conditions by
closing with the incoming hurricane surge and opening with pump flow. The
geometry of the type 33 gate design was derived for the anticipated flow con-
ditions at this site-specific study. Any variation on the hydraulic condi~
tions or the gate geometry will affect the performance of the gate and should
be investigated further.

30. Torque measurements were obtained without and with waves super-
imposed on pumped and surge flows. Test results were affected by wave action;
increasing the torque up to 25 percent for a surge condition and decreasing
the torque by as much as 10 percent for a low pumped flow condition.

31. Torque measurements were collected for a wide range of conditions
for design purposes to include sizing the vertical shaft, mechanical compo-
nents, dampening device, and structural components. Test conditions with the
gates fully opened or closed yielded the values of torque that will allow com-
parison to the amount of torque necessary to overcome the dampening device and
internal friction. The dampening device, which was not a physical component
of this study, will be a vital link in the system to absorb most of the
dynamic forces, therefore preventing the gate from slamming, and regulate the
speed of opening and closing. It is recommended that these dynamic forces be
investigated further in a larger scale model prior to prototype design.

32, TFor other applications of this gate design, consideration should be
given to the concentration of suspended load at the proposed location. The
crescent-gated structure would be subjected to silting in or being blocked
open if heavy debris were present in the system. However, this site-specific
application is located downstream of a pumping station where a large percent-
age of debris is filtered out by the trashracks of the pumping plant, and the

water has a very low suspended load concentration. In the prototype 9 in. of
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clearance will be provided between the bottom of the gate and the basic slab

in an attempt to prevent debris or silt from jamming the gate.
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Table 1

Crescent-Gate Designs

Design
Type Angle, deg Eccentricity Scoop Size
Number a g ot g e , ft x , ft Performance
21 6 6 12 0.75 1.250 Would not reopen
22 6 6 12 0.75 1.833 Would not stay against stop
23 6 6 12 1.75 1.833 Would not stay against stop
24 12 6 18 0.75 1.833 Would not stay against stop
25 126 18 1.75 1.250 Gate was slow to reopen
26 12 6 18 1.75 1.833 Oscillated before resting on
stop
27 12 6 18 1.75 1.833% The angle the scoop made with
the gate was varied. The
gate performed slower as the
angle was increased
28 12 12 24 1.75 1.000 Slow to reopen
29 12 12 24 1.75 1.250 Slow to reopen
30 12 12 24 1.75 1.417 Oscillated before resting on
stop
31 12 12 24 1.75 1.833 Oscillated before resting on
stop
32 12 12 24 *% 1.833 Oscillated before resting on
stop
33 12 12 24 3 1.833 Performed very satisfactorily.
No hesitations
# See Plate 9.
%% Pin was eccentric in two directions: e and e . eX = 9,6 in.,
e =1 ft 9 in. (see Plate 10).




Table 2

Head Loss Across the Structure

Water-Surface

Gate Angle from Stop, deg, for

Lake  Pumped Flow Differential Gate Number
EL  _Q, cfs £t Tz 3 & 5 6 1. &
+7 8,000 0.48 24 0 0 0 0 0 0 24
0.52 * 0 0 0 0 0 0 *
0.48 0 0 0 0 0 0 24 24
0.50 0 0 0 0 0 0 * *
0.60 0 0 0 24 24 0 0
0.62 0 0 0 * ® 0 0 0
* Closed.
Table 3
Water-Surface Elevations
Discharge 8,000 cfs
Water~Surface
Lake Stage Location, ft Elevation
ft Upstream Downstream ft
11.5 400 - 11.76
200 - 11.68
100 - 11.65
50 - 11.64
- 50 11.60
- 150 11.60
7.0 400 - 7.40
200 - 7.39
100 - 7.38
50 o 7.36
—— 50 7.28
- 150 7.26
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APPENDIX A: TORQUE MEASUREMENTS ON BUTTERFLY GATES
TYPE 33 DESIGN

Al



(29 30 1 399Yyg)

*(~) 3ar13e39u ST 9nbiojl 8STIMYD0TH

¥
*978ur 3ep-gT 18 ST doig
(penutiuo))
[4A% T4 N 81%— 38
(A Ay 16¢e- 97— L
0Le- e1e- 91%- 9
71y- 66¢- 699~ S
G9¢E- 0ze- 60Y%- Vi
SlLe- TAS 91%- £
99¢- 1ce- 11%- I
c9e— LTE- ely- L+ S 11 1 L9 €
- GY- th- 8
SH- VA’ 97— L
(4% 1e- ge- 9
87— Y- 6%~ S
Te- 0e- 4% ki
we- 31— Le- £
67— 1% 16— [4
97— G- Ly- 8°L €L 8+ 06 1 0 [4
VA Ak VA 8
9%- 97— LY- L
(4% 1e- £e- 9
Ly 9%- 8y— S
9¢— Ge- Le- Y
ee- 1e- e- €
€G- (4% ®G- 4
06— 67— 16— 8°L €L 9+ 0°L 1 0 1
3ay Ul XBW S3I0 S30 a3 29S 13 1H *OoN ¥39p *ON
xxSdI¥-33 ¢enbaog MOTH MOT4q 143194 poTIag el Teue) 33189 doasg 1s9]
padung 938ang 9ABM IABM woxg
aT3uy
2389

udrsaq ¢¢ odAL

s83eH A[Ji9313ng uUO sjuswainseay @nbioy

1V 2149BL

A2



(z9 30 7 293ysg)

(penutiuo))
[AtFAn 691- 0¢e- 8
90¢~- LLT- LLT- L
80¢— 9L1~- ove- 9
61¢- L91- 99~ S
10¢~ 66T~ VEAA y
L1C— LB1- ¢9¢- €
781- vh71- XA A 4
00¢- 891~ 8yve— ot 611 1 L9 9
I7¢- 661- 69¢- 8
¢9¢- 6£Z- 96¢- L
Sye- VAN A 182~ 9
€L~ 9¢C— cle- S o
8e¢— S0C- ¢Le— 7 <
0L¢C- Gel- 0Te- €
9¢Z—- L02~ 697- [A
(A A 161- 96¢- 0°6+ S 11 1 L9 S
71e- 1.2~ 66¢- 3
6£E— c6¢- 6LE- L
Gie- 0L2- VAT % 9
VAT 10¢e- G6e- S
S0e- £9Z- eve- Vi
81¢— G9¢Z- 0Le~ €
L0E- 97— Sye— C
(A YA 06— 9¢¢- 08+ ¢ 11 1 L9 Vi
3ay uIp XeR s3I0 S0 23 29S 13 13 *ON 3op *ON
sd1y-313 ‘enbioy MOTH MOTJq ystey PoOTIag e TEUR) 93enH doag ase9]
podung 231ng sAeM IABM woIry
913uy
33en

(penurauo)) 1V a1qel



(29 30 ¢ 3°°ys)
(penuiauo))
cL- 69— S0T- 8
A 16— 801~ L
8L- 99— wel- 9
4 LS~ 611- S
vi- 0s- LOT- K4
%8- 96— 0ei- €
1.~ G- OT1- 4
A 67— 911~ 0° 11+ 611 1 L9 6
8¢1- 711~ LY1- 8
8C1- ¢li- 0S1- L
9t1- £01- %G1- 9
¢yl ST1- 8L1- S
YA 701~ 661~ Vi 3
Tyl- 011~ LLT- £
121~ 96~ ovi- 4
LT1- 86— 791~ S 01+ 611 1 L9 8
wLl- Gel- 80Z- 8
£0¢- £91- 0% L
9L1- ve¢l- ¢el 9
661- [A2% 06¢Z- g
7L1- Sti- 11¢- i/
L61- Ly1- L7l £
891- ¢11- 8lZ- ¢
¢81- o%1- (A 00T+ ¢'11 1 L9 L
3ay UTR XBR s3I0 S30 13 o9s 12 13 *ON 89p *ON
sdty-213 ‘enbaog MmoT14qd MmoTq 34y31ey poTasg aye] TeUR) alen doag 189],
padung a8ang 9ABM SABM WOXF
213uy
2389

(penuriuo)) IV °TqBL



(29 30 % 199ys)

(penuriuo))
106~ (4% o 86— 8§
1¢e- S0¢- 6eC- V]
8- tL- 76— 0¢
(A% 9¢- 09— [44
vi- I1- 81- 61
AA [AA €t~ 000°8 S+ Y 0 €1
L0G- 8y~ [441% 8§
faxA 861- Eve- Gy
19- 87— LL- 0t
[4 % 01- Ly- (4
SI- L= LZ- G1
T 1 (4% 0008 S+ & 0 ¢l
S6Y- TL%- 0¢s— 8§
71t-  %61- weT- Gy
19- 97— £8- 0¢
8C~— L1~ % [
71— G- G- 61
YA 81~ 67— 000°8 G+ z 0 11
v8%- eGy- 806- 86
cLe- 81¢- £7i- Sy
99~ GG~ LL- 0¢
0e~- ez~ 9¢— [
GI- 1% A 61— Sl
(A 1¢- (¥4 000°8 G+ 1 0 01
3ay Ut XBH s3o EEE) a3 J9s 19 19 *oN 3ap *ON
sd1y-313 “onbiog MmoTdq MOTA 3y3dtey po1iag aye] TBUR) 83esn doag 3sa],
padung 98ang aaBM aaBM woxJ
a13uy
231e9

(penuriuo)) 1V 31qe]

A5



(29 30 g 2°9ysg)

(penutiuo))
£06— 0Ly- 0es- 86
S0¢- 161- 1¢- 'V
(Al 7e- VA% 0¢
81— 91- 61— (A4
G- v- 9- 61
L1- LTI~ 81— 0008 G+ 8 0 L1
®GG- A% 8LG— 8¢
66C- A4 L9~ Y
18- cL- c6— 0t
9¢- (A% Ov— (44
11i- 6— ¢1- 61
11- 01- 11- 000°8 G+ L 0 91
64— 1e%- 006- 8¢
82¢- A A L97T- Sy
G- 19— 0L- 0¢
LT~ VEA 1¢- (A4
01- 8- 11— 61
L1~ 91~ 61— 000°8 S+ 9 0 61
666~ 9¢6- 65— 8¢
VANA 1¢e— awe- Sy
%8- eL- 86— 0¢
(4% 6C- 06— (A4
71- el- Y S1
0¢- 61- 1¢- 000°8 S+ S 0 71
3aY UuIl XBW S30 S0 13 29S8 14 13 *ON 3op *ON
sd1y-23 ‘enbiog MoT4q MoTd 1y31ey poTisd aye] 1eUR) 2189 doasg 3s9]
podung 231ang aaBM JABM woIxJ
a13uy
2389

(penut3uvo)) 1V 9Tqe]

A6



(29 30 9 199yg)

(penuriuo))
109-  €L5- 079- 86
¥9¢-  eyi-  C8C- SY
v8- L9- 86— 0¢
ve- 6C— %= (44
61— I1- 92~ S
Le- we- 0t- 0008 e+ Vi 0 12
809~ €L6~ £69~- 86
18¢- 9¢¢- c1e- Sy
£9- Y- £8- 3
0t- el- 1% A ¢
L1~ Y- oy- !
8¢- L1- 6¢- 000°8 e+ € 0 0¢
765~  €LS— %19- 86
LSC- [AN4 18¢- Sy
8L~ 66— 101- 0¢
8¢— 91~ - ¢
L1~ - 1e- 61
8¢ 0c- ve- 000°8 €+ 4 0 61
166- L96— ¢19- 86
L9C- 68— T16c- Sy
L5— 97— 1L- 0¢
ge- 8¢- G- (A4
L1- ¢i- (XA ST
L1~ 91~ L1- 000°8g £+ 1 0 81
3ay UTH XBW S$30 $30 313 098 14 14 °ON EY) *ON
sd1y-13 ‘enbio] MmOTq Mnot1g 1y31ey potisg ae] Teue) 9389 doag 1837,
podung 931ng EL aaBM woxy
aT3uy
a1eH

{(penurtiuo)) 1V @21qe]

A7



(29 30 [ 399Yyg)

(penuriuo))
109- LLG— ¢l9- 8%
13 YA (A4 08¢ GY
87— ov- LS— 0¢
1¢- 81— L (A4
c- 7= 9- 61
0] 6~ 11~ 000°8 €+ 8 0 §¢
999~ 679- 89~ 84
L3¢~ 897~ (A 3 Sy
L9 69— 98- 0¢
Ly- ve- ve- (A4
6— L- ¢l 61
01~ 6— 71- 0008 £+ L 0 %e
£LG- 166- £09- 8¢
LST- ove- 9L2- oy
09— 9%- 8L- 0¢
Te- 1A Le~- [44
8- 7- 11~ ST
81- 91- 1¢- 000°8 e+ 9 0 £
£L9- G669~ 069~ 8¢
80¢—- 88¢— GCe- Vi
78~ L9~ 001- 0t
0%- 6C- A% (44
71— 9- 61— 61
VA XA 9¢- 000°8 e+ § 0 (44
3ay Ut XBR S30 S3o 313 FEY 12 13 °ON 3ap *ON
sd1y~-317 ‘enbiog MmoTa MOTJ 1y8Tey potasg ayeT] TeUR) a3B9 doag 1537,
padung 831ng 3ABM aneM WwoIg
s18uy
938H

(penuTiuo)) 1V 9Tqel

A8



(29 30 g 392yg)
(penutiuo))
¢09- 086~ 129~ 8S
0Ge- LTe- LLe- Sy
08~ 19- S6- 0¢
1€~ <i- Y- (44
1 1 82— S1
(4% LT~ g9e- 000°8 I+ K 0 6¢
719~ 186~- 1%9- 8¢
ove- L6T~ 6Le- Sy
09- 1%- 08- 0¢
Ie- 71— 6% (A4
(XA L= 6¢- 61
A% 1¢- - 0008 1+ £ 0 8¢
<09~ TL6- 929- 2<
Gee- 90¢- ¢9¢e- Sy
(A% 9¢ - 69— 0¢
9¢- 91- 153 (x4
81— c- (A% GI
Te- £c— Y- 000°s8 I+ [A 0 LT
966- L9G— 929~ 8¢
T1€e- cle- 16¢e- Vi
LG— o%- 0L- o€
[4 % 0¢- Ly~ [
190 B I- 0¢- 61
[t 9- L1- 0008 T+ 1 0 9¢
3AY UT| XBR S30 S$30 23 Jas 13 13 *ON 8ap °ON
sd1y-13 ‘enbioj MOTd MOoTJa y31ey poOTasg aye] 1eUR) 33en doag 1837,
podung 338ing IABM aaeM woaxJ
31%uy
3189

(PenuTr3uo)) 1V °[qelL

A9



(29 30 6 3199Ys)

(penut3uo))
€19~ §6S5- £L9- 84
§8¢—-  8GC- 90¢- Y
9¢— ve- 9%- 0¢
61— 91- (X4 [
11— 6- SI- Gl
6~ 6— 01- 000°8 T+ 8 0 €e
L99- 8¢9- 969- 19
76¢e- Lece- 18¢- 'V
L8~ L= £01- 0¢
0%~ 0e- (A% (X
SI- 71— 81— S1
(4% cl- el- 000°8 T+ L 0 [43
G6G- LLS— 619- 86
60¢~- VXA (43 % Sy
G9- 16— €8 0t
e~ £C- 9%- [44
el 8- 0¢- S1
VA (XA YA 000°8 T+ 9 0 1¢
GE9- 809- %99- 86
89¢- IRAN 96¢— Gy
<9 16~ £8- 0¢
S9- 1% % £9- [
cI- 8- 0¢- Gl
€L~ (A% Se- 000°8 I+ S 0 0¢
3ay Ut xep s3I0 S30 33 098 1% 12 *oN 3op *ON
sd1ty-33 ‘enbaog Mmo1g MOTJI 1ystey po1iag ae] 1eUB) 2189 doag 1sa1
padung 98ang IABM 9ABM woxJ
?13uy
931e9

(penuriuo)) 1V 9Iqel

AlQ



(29 30 01 3°°yg)

(penurtjuo))
[ - (A 8
I- 0 - L
0 0 1- 9
4 I- (A S
- I- (A K4
1- 0 (A €
1- 0 I- [4
[ 1- A 006 °1 T+ 1 0 9¢
[ 1 (A 8
0 0 I- L
0 0 1- 9
(4 I- A S
1- 1= 4 7
- 0 (A £
1- 0 1= [4
0 0 I- 000°1 1+ 1 0 S¢
0 0 I- 8
0 0 1- L
0 0 - 9
0 0 1- S
0 0 1= 7
I- 0 1- €
0 0 1- 4
0 0 I- 006§ T+ 1 0 %€
3ay utK XeW EEE) SJo 13 09s 14 T3 *ON 39p *ON
sdTy-33 ‘enbiog MOTH MoTda 1y3T19y pPoOTiag aye] Teue) ?31eH doig as3],
podung 93ang aABM aABM WwoIjy
313uy
2389

(penur3u0)) 1V °1qe]

All



(29 30 11 2°3yg)

(penutiuo))
0 0 1- 3
I- 1- (A L
- 0 A 9
0 0 I- S
1- - (A Vi
1- 0 I- €
0 0 1- C
0 0 I- 000°T 9+ 1 0 6¢
- - A 3
0 0 1- L
0 0 - 9
0 0 I- S
0 0 1- %
0 0 I- €
0 0 - C
0 0 1- 00s 9+ It 0 3¢
[ A £ 8
- (9 o L
£- 1- 7- 9
A I- €= S
A 1- £ 7
1- - - €
I- I- (A [4
1- 0 I- 000°C T+ 1 0 LE
3ay Ul XBR sIo S10 a3 J9s 14 11 *ON 3op °ON
sd1¥-3131 ‘enbaog MnoTd MOTH 3ydtey potaiag e 1eUB) ?1e9 doag 31s8]
pedung 93ing SABM aABM woxy
213uy
931en

A@Q.D.QHUGOUV 1V ?2149e],

Al2



(Z9 30 71 2°%Y4s)

(penutiuop)
18% 8¢y T4 3
01s 69% 0ss L
VAN LTy 06% 9
80§ 9y 0ss S
69% 4% 118 7
oLy ey 01s £
196 (XA 00¢ A
6% 0Zv 96% S 11+ 0°¢L 1 L9 Y
I~ 0 1~ 8
1- 0 1- L
I- 0 I- 9
1- 0 1- S -
1~ 0 I- Vi =
1- 0 €= 3
1- - (A [A
I- 1= I- 000°2 0°9+ 1 0 1y
1- 0 - 8
1= 0 I- L
I- 0 1- 9
1- 0 I- S
(A A t- Vi
1- 1- A €
0 0 1- [4
0 0 I- 006°1 0°9+ I 0 0%
3ay Uil XBR s3I0 $30 27 29s 14 14 *ON 3op *ON
sd1y-13 ‘enbiog] MOTJ MOTHq aydtey poTisg aye] TrUBR) 31e9 doag 1sa]
padung 93ding aaey saeM woxij
918uy
2189

(penuriuo)y) v °1qel



(29 30 €1 399Yg)

(penutauoy)
871 101 QLT 8
LeT 601 081 L
0el 96 8L1 9
oyl L11 061 S
el 011 281 Vi
sel 801 8L1 ¢
7el ell 081 4
8¢l Go1 691 G 11+ §'6 1 L9 Sy
60¢ £S¢ ove 8
YA L£9¢ 66¢ L
£0€ 06¢ 79¢ 9
9¢¢t 1/¢ 6G¢ S <
T10¢€ 08¢ 1¢ee K4 o
00¢ LYC Gee €
66¢ 9%e 0ce [A
06¢ 8¢¢ [AAS ST11+ 0°6 1 L9 7y
LSE 1¢¢€ GLE 3
LLE 0S¢ 96¢ L
16¢ XA GLE 9
8L¢ €qe 96¢ S
8v¢ qCe G9¢ Vi
Lye [AA% 69¢ €
7yve 91¢ S9¢ 4
9¢t [A%3 GG¢g S° 11+ 0°8 1 L9 1957
3ay UTR XBH RS SJI0 13 o9s 13 13 *ON 3op *ON
sd1y-33 ‘enbiog MOTd MmoT1a IY3TeH pPoTaag el TeUE) 23e9 doag 3183]
podung 238ang aABM aaeM woijg
a18uy
3319

(penutiuo)) 1V 21de]



(29 30 %1 1393YS)

(penuriuo))
%S 1¢ 0L 8
29 8¢ LL L
19 6¢ 78 9
0L (44 98 g
09 9¢ £l Vi
16 6¢ el €
29 9¢ 08 [4
£q Le 89 ST 11+ 0°11 ! L9 8%
88 L el 8
L6 6L AA! L
[45) A Gyl 9
€01 £8 161 S -
16 L 71 v =
78 79 9¢I ¢
%6 9L 0%1 [4
68 89 43! G 11+ G*oI T L9 LY
1¢1 S01 tel 8
0¢l Q11 1 L
%el 66 71 9
8¢1 0c¢1 (49 S
91 111 71 K
€C1 €01 071 €
XA 601 771 [4
611 ¢0T €ET SIT+ 0°01 1 L9 9%
3ay Uty XeW S§30 SJI2 3 Y 13 13 *ON 3ap *ON
sd1y-13 ‘enbiog noT1q MmoTd 14319y pPOTaIag ayer] TBUB) ChE:1) do3g 1s9],
padung 98ang 3aeM sABM woIy
2T8uy
ER:-5)

(penuriuo)) [V °Tqel



(29 30 G1 23°2Ys)

(penutiuo))
LS2 VEAA $6¢ 8
6LC VA4 9¢¢ L
£9¢C [A X4 [AR3 9
G8¢ 8¢¢ S9¢ G
PAYA €Ll 31¢ Y
0%¢ TL1 8e¢ €
e 061 0te 4
9 00¢ 80¢ 8°L €L I+ 6 1 L9 1§
et S8¢ 88¢ 8
09¢ JAILS 697y L
ove 6L2 9¢% 9
VA 08¢ 09% S
G0¢ 0e? G8¢ 7
VEAS 1%¢ 117 £
1 XA 85¢ 66¢ [4
£1te (AT 89¢ 8°L €L I+ 8 1 L9 0s
8CY 10% 99% 3
L9% <y 86% L
9GY 1ey L8Y 9
8% 6%Y 8¢6% S
76¢ 99¢ cey v
XA €6t 8% €
0% ele LyYy [4
90y YA 8Ly 8" L €L S TL+ L 1 L9 6%
3ay UT XBR S$30 $30 33 23S 13 132 *ON Jop *ON
sd1y-13 ‘eonbaog MOTJ MmoTq 2y31ey poTiag aje] Teue) a3en doig 183
padung ?8ang JABM IABM woxg
213uy
3189

(psnuriuo)) IV ®T4BlL

Al6



(29 30 91 399yS)

(penutiuo))
¢01 <9 971 3
811 69 91 L
LT1 0L 6L1 9
VrAal 19 681 S
66 <y L91 Y
%6 % L91 €
101 6% 961 [A
101 65 661 8°L €L S 11+ $°01 1 L9 vs
1.1 el S61 8
L381 €91 11¢ L
£81 191 L1¢ 9
L61 %91 [A %4 S -
661 wel %02 K4 =
291 ST1 91¢ €
G91 tel 1 4 A
%91 6t1 761 8L €L ST I1+ 0°01 1 L9 €<
[AA4 161 66¢ 3
$%¢ 112 ¢LT L
1e¢ 00¢ £9¢ 9
GL2 9¢¢ T0¢ S
0ec 961 £se Vi
16¢ (444 £LC €
(A X4 102 992 [4
1¢¢ ¢81 0%¢ 8°L €L STII+ S°6 1 L9 49
3ay UuTR XBRW S32 SJ0 23 FEYS 1H T4 “oN g9p *ON
sd1y-33 ‘enbiog MOTJ MOTJA IYy819g POTI9g ae] T1BUB) 9189 doag 1S9
padung 98ang JABM 3ABM WwoxrJ
a18uy
2389

(penuIluo)) [V °Tqel



(29 30 LT 3I99Yg)

(penutiuo))
6eC- S91- L6T- 8
09¢- 161- LTE~ L
1 %A L9T- t0g— 9
69¢— 161- 6Ee— S
9¢C- 191~ A YA K4
8G¢— 81— VA% 13
9¢¢~ 191~ 8L~ A
[A'F A GL1- 90¢- 8L €L 0° 8+ G 11 1 L9 LS
t0e— (A XA L8E~ 8
7Te- 6GC— 1y L
80¢— 9¢— L6E— 9
0LE- 70¢- 09%~ G ©
10¢- 66C- LBE— K -
YA % 79C~- 61%- 13
98¢~ 8vi- TLe- [4
12¢e- 9¢¢- 019 8L €L 0" [+ ¢ 11 1 L9 9¢
LS 01 86 8
0L 1¢ 911 L
1L 9¢ 8¢1 9
6L 1€ Syl S
£9 1 el %
9¢ 01 971 1
%9 01 [4A! A
6G 01 101 8°L £ L S TT+ 0°11 1 L9 )
3y UTW XBR 5390 s30 13 J9s 14 13 *ON 39p o
sd1y-33 ‘enbiog MOTA motTd 3ystey poTIag aye] TeUR) 21B9 doag 1891,
padung 981ng anepM aABM woig
913uy
21e9

(penuriuo)) [V 914elL



(29

30 81 399Ys)

(penutiuo))
8- [AAs 1¢1- 8
68— Ly- Te1- L
¢8- 1y- YA 9
t6— 67— 9%1~- S
8- 67— £CI- i
c6— 16~ LET- ¢
6L- 9%- LTT- [4
tL- [Aks 911- 8°L €L 0°01+ S 11 1 L9 09
811~ cL- 0L1- 8
Gel- YL- ¢81- L
§¢1- 0L~ 181- 9
(A% 5 6L- 902~ S o
911- 99- 0L1- V] -
0eI- £L- L61- €
e11- 79— 8GT1- [4
0ci- L9- €81~ 8°L €L G 6+ S 11 ! L9 6§
(A% 8 001- 681~ 8
eyi- S01- 07¢- L
eni- 88— 81¢- 9
1R 901~ Ive- S
cel- 96- s0¢- K
oyli- ¢01- 144 £
ccl- 88— 681- 4
9¢1- 06— 1¢2- 8" L €L 0" 6+ 611 1 L9 36
3ay uip XBW SI0 S30 23 09s 13 14 *ON 8op *ON
sd1y-33 ¢‘enbiog MOTJd MOTJI 1y3tey potasg ave] TeUR) 939 doag 189,
pedung 93iang sABM oABM woxjJ
9T8uy
ChE:-5)

(psnutiuo)) 1V 3TqelL



(29 30 61 3°2Ys)

(panutiuogd)
9¢y- 61Yy- oG- 86
86T~ L9~ 1.2~ Y
99- 1% 08- o¢
0¢- 11- Te- (44
9- 0- ¢l- 61
¢I- 8- 61— 000°8 8°L €L 0°G+ 1 0 £9
01- [4 1N 8
- 01 1¢- L
- L1 1e- 9
L= 8 9¢- S
6— £ 8¢- Vi
8- [A 158 N £
9- 11 1 YA 4
G- 38 LZ- 8°L €L 0° 11+ €11 1 L9 9
A4 o1~ 1% 8
¥l- 01- oy- L
(XA - (A7 9
- G- Ly S
1¢- - 9¢- Vi
§¢- [As 19— 13
(A4 A 1%~ 4
0¢- €= 0v- 8°L €L 0T+ G111 1 L9 19
3Ay UTR XEeR S30 SJI2 23 J9s 13 13 *ON 3op *ON
sd1y-33 ‘enbiog MOTA MOTd 3y81ayg potasg e TeuB) a3en doag 1s9],
padung 98iang aneM 3ABM Woij
218uy
Chi:5)

(penuriuo)d) [V °IqBL

A20



(29 30 0z 3°9ys)

(penut3uo))
016~ Sov- LEG— 36
1Y A [AFAs 0L2- Sy
c6- LL- 701- 19
ov- 9Z- 16—~ [
- 0 0T- Gl
9- (A 61— 000°8 8°L £ L S+ S 0 L9
LGy [AA% cLy- 86
L9C~- 0s¢- 8L¢- Vi
£8- L9- £6— 0t
81— (A% LC— [x
9 el (4 S1
GI- ¢1- 61- 000°8 8L €L S+ v 0 99
A 6C7— c6y- 86
VaNA c1e- 092- SY
86— 6¢- A 0¢
1¢- 8- 9¢- (44
8- € L1- 61
8¢- 0¢- Ge- 000°s8 8°L €L 5+ £ 0 G9
8e7- L1Y%- wSh- 386G
8CC— 80¢- eve- Sy
LB §G- LOT- 0¢
(N A 0l- Le- [x
L= L L1- S1
91- 8- T 000°8 8°L gL G+ [4 0 %9
3ay uTp XB] SJI0 S3ID a3 EEY 13 13 ‘oN 3ap *oN
sd1y-213 ¢anbaog Motg MOTq 1y81en porisg sye1 Teue) 23e9 doag 1s8]
podung 98ing 9ABM aABM WoxJ
eT3uy
231BH

(psnutjuo)d) [V 9Iqe]

A21



(29 30 1T 2399Ug)

(panutiuoy)

1 0 1 8

0 0 1 L

1 0 1 9

1 0 1 <

T 0 1 Vi

T 0 [4 €

1 0 1 4

0 0 V] 00¢ L+ 1 0 1L

GGy- Ley- SLYy- 3¢

LeZ— [AXA 6%7¢— Vi

8y~ 19~ LS~ 0¢

GI- 01~ 61— [AA

£- 0 L- §1

71- 1i- LT1- 000°8 8°L €L G+ 3 0 0L

989~ cLYy- 706- 8¢

£GC- 6¢C- 89¢— Vi

06— £8- 001- 0¢

ge- 81— 6C- (A4

L- (A [4 % ST

- 1- o 000°8 8°L €L G+ L 0 69

0Le- ove- 96¢- 86
1ee- (N YA 06t~ S

19- [A/kn 18- 0¢

N A 91- 6¢— (24

(A K 8- !

0 S - 000°8 8°L £ L G+ 9 0 89
YN UIpn XBY s3I S32 33 09s T4 13 *ON 89p *ON
sdry~33 ¢enbao] MOTd MOTJ 248T19Y4 POTI94g el 1euUER) ?3e9n doag 31s38]

padung 98ang aABM 9ABM woxjF
aT8uy
931BYH

(penutijuo)) 1V 91qel

A22



(

9 30 7T 3I99yS)

(penutivo))
1 1 1 3
T 1 1 L
1 0 1 9
1 0 1 S
T T 1 Vi
1 1 1 €
0 0 T 4
0 0 0 000°2 L+ 1 0 wL
1 1 1 8
1 0 1 L
1 0 1 9
0 0 1 S
1 1 1 Vi
1 0 1 €
1 0 1 A
0 0 0 006°1 L+ 1 0 1A
1 1 1 8
1 0 1 L
1 0 1 9
T 0 1 S
1 1 1 Vi
1 0 4 €
1 0 1 [A
0 0 0 000°1 L+ T 0 L
3ay UTRW XBR S30 SI0 313 J9s 13 14 *ON 3op *ON
sd1y-313 ¢enbiog MoT4A MOTq 14319y poTisg 3ye] TeuUR) 3389 doag 1s3],
podung 931ng JABM aABM i{el s
a13uy
21e9

(penutjuod) 1V 2Iqe]

A23



(

29 30 €7 3I°99yg)

(penutiuo)d)
1 1 1 3
1 1 1 L
C ! [4 9
1 1 1 S
! T ! K
! 1 [4 13
1 1 1 [4
0 0 1 006°1 L+ 1 9 LL
1 1 1 8
1 1 1 L
1 1 [4 9
1 0 1 S -
T 0 ! Vi N
I T z 3 =
1 1 T [4
0 0 1 000°1 L+ 1 9 9L
1 0 1 8
1 1 1 L
1 1 [A 9
1 0 1 g
1 0 1 k4
1 0 € €
1 1 [A [4
0 0 1 00¢ L+ 1 9 GL
3AY uTi XBW S392 S30 13 298 13 1% *ON EEY) *ON
sd1y-33 ¢‘onbaog Mmo1g MOTq 14y3TsH POTI8g ave] TeUB) 33189 doag 1S3
padung 28ang 9ABM 3IneM WoIjJ
213uy
23189

(penur3uc)) IV °TqBL



(

79 30 %7 199yg)

(penuriuo))
1 0 T 3
0 0 ! L
1 0 i 9
1 0 1 S
0 0 1 Vi
[A 1 € £
I 1 1 [4
0 0 1 000°1 L+ 1 ¢l 08
0 0 1 8
0 0 1 L
0 0 T 9
o o 1 ; o
I 0 € 3 =
1 0 1 A
0 0 ! 00¢ L+ 1 [Al! 6/
1 1 [4 3
{ 1 4 L
4 A € 9
1 1 1 5
1 1 1 K4
4 1 [4 ¢
1 1 1 [4
0 0 1 000°¢ L+ ! 9 8L
3ay UIp XBR S30 s3I0 23 J9s 14 14 *oN gsp *ON
sd1y-313 ‘enbiog MOTd MOTJ 14ydtey potiag 8Ye] Teue) 21EB9 doag 1897,
padung 831ng saeM saey woxg
a13uy
33189

(penuTiuo)) 1V 91qeL



(

29 30 6T 3I99Yys)

(penut3uo))
4 A £ 3
1 1 [ L
[4 1 4 9
4 1 [ S
A 1 [A Vi
£ 1 Vi €
[4 1 £ Z
1 1 1 006 L+ 1 Sl £8
[4 I A 8
1 1 1 L
1 1 1 9
Lo : :
Z T 3 £ =
1 1 1 C
0 0 I 000°¢ L+ 1 A 78
It 1 C 8
1 0 1 L
1 0 Z 9
1 0 1 S
1 0 1 K4
4 1 € €
1 ! 1 A
0 0 1 006°1 L+ T [ 18
3y UTW XBW sI° 539 13 o9s T3 Fact ‘ON 3ap “ON
sd1y-13 ‘enbiog MOTJ MOT4 1y31syg pPoOTI9g aye] 1eUR) 9389 doag 183),
padung 98i1ng 2ABM 9ABM WoxJ
aT3uy
23119

(penuriuo)) 1V °TqelL



(29 30 9z 199yg)

(panutiuoy)

AN M NN S
NN NN N
LA TN i Fa W4 o B Va e o WS
L JR S BEARRES TR INCRE Dl o}

000°¢ L+ g1 98

N SN NN M
AN AN NN NN M
NN N N™M
N YT N O~ O

006°1 L+ ST 68

NN MMM NM
SN NN -
NN OO NM
=~ N SN0~

000°1 L+ Gl %8
3ay UIR XBR 5310 S3ID a7 798 13 12 *oN 3ap *ON
sdiy-331 ‘onbiog MOTH MOTI 1y8tey potTisg aYe] TeUB) 918 doag 31831
padung ?931ng SABRH 3ABM WOXJ

a13uy

33B9H

(penutauo)) 1V a1qel

A27



(

79 30 [T 3I93YS)

(penutauoD)
S S S 8
£ £ £ L
K Vi Vi 9
Vi i K4 S
S K S Vi
K € V4 €
€ € 13 [4
1 T 1 00S8°1 L+ T 81 68
S S S 8
€ 4 € L
K € K4 9
v s ; s
£ [A 13 € <
£ € (2 Z
1 1 4 000°1 L+ 1 81 33
S G 9 3
4 [4 € L
Vi € Vi 9
K4 € 7 S
Vi K S K4
7 [A 9 2
% € S [4
1 It C 00§ L+ 1 81 L8
3ay uIp B s3I0 S0 23 o2s 14 14 *ON 39p *ON
sd1y-313 ‘enbaog MOTJ MOTH IY38ToH pPoTaag aye] Teue) 93e9 doag a1s9]
podung 938ang SABM aneM WOxJ
918uy
9189

(penur3uo)) IV 9TqBL



(

¢9 30 8T 3I93Yg)

(penutiuo))
K K Vi 3
€ ¢ v L
K4 12 Vi 9
S S S S
€ £ £ K
¢ ¢ S €
Vi € Vi 4
C 1 € 000°1 L+ 1 (44 [4°)
S S 9 8
K4 £ K4 L
K4 ¢ Vi 9
- : 3
v z 9 3 =
€ 13 S [4
A 4 [A 00s L+ It (44 16
S S 9 8
3 € £ L
K Vi S 9
Vi Vi Vi S
S Vs S i
Vi ¢ S €
€ € Vi [A
1 1 1 000°¢ L+ 1 81 06
3ay uTp XER S30 S30 23 298 19 12 *ON 39p *ON
sd1y-313 ‘esnbioj MOTH MOTJ IY819g poTiag el 1BUR) 23189 doag as3],
peodung 931ng sABM aaepM woxj
s13uy
2189

(penutiuo)) 1V 31qe]



(

79 30 6C 3I934S)

(penutiuo))
S S 9 8
7 € Vi L
i € K 9
S S 9 S
1 13 K v
Vi [4 L €
€ £ S 4
[A [A € 00s L+ I %¢ G6
6 3 6 8
8 L 3 L
L 9 L 9
L 9 L S o
Vi 7 Vi j P
L L L €
9 9 9 <
K4 15 Vi 000°¢ L+ T (A %6
3 3 6 8
L 9 L L
9 S 9 9
9 S 9 S
€ € € v
S S 9 €
K K4 S [4
i £ v 0061 L+ 1 [44 £6
3ay UTW Xen s3I0 S30 33 09s 14 1% *oN 33p *ON
sdry~13 ‘snbaog MOTH MOTH 3y31oy potaeg aye] Teue) 33esH doig 1ss],
padung 83ing aABM aABM WOIJ
a18uy
23189

(penur3uo)) 1V 9[qeL



(

29 10 0t 3I99Ys)

(penutiuoy)
01 6 01 8
3 3 8 L
L 9 L 9
L L L S
7 € Vi i
L L 8 €
9 S 9 [4
K K4 i 000°C L+ T % 86
6 6 6 3
L L L L
9 9 9 9
9 9 9 § _
1 € £ 7 e
g 9 9 € =
S Vi S 4
y K i 006°1 L+ 1 kLA L6
S S S 8
i € Vi L
K4 £ i 9
S S q S
€ € £ Vi
i £ S €
Vi 1 K C
[4 4 15 000°1 L+ 1 we 96
FIN Ut XBH S30 s3I0 33 FEE) 19 14 *oN 3op *oN
sdiy-33 ‘enbiog, MOT4q MOTA 2y81eyg potiag X Gt 1eUR) 83e9 doig 1s9]
padung 93ing 9ABM oABM woxJ
s13uy
?23BH

(PenuTiuo)) 1V 9[qe]



(29 30 1¢ 399Yg)

(penut3uo))
01 6 ¢l 8
£l A A L
01 3 [ 9
Al 11 71 S
11 0T ¢l 7
¢l S 31 €
6 7 91 4
8 9 el 006°1 L+ 1 0t 101
11 01 ¢l 8
el el el L
) 6 11 9
el el el S ~
11 11 4! Vi pA
9 ¢ 3 €
S K4 9 4
L L 3 000°T L+ 1 113 001
3 8 6 8
8 8 3 L
3 8 3 9
01 01 01 S
3 8 8 7
9 v L €
K K4 S [4
9 S 9 00¢ L+ 1 0¢ 66
3ay Ut xe| SI0 SI0 13 FEE 12 14 *ON dop °ON
sdTy-33 ‘enbaoj] MOTd MOTd IYSTOH porisg 9Bl TeUB) 23189 doag 183,
padung 98ang 9ABM IABM WwoxJ
?13uy
s3En

(penut3uo)y) [V 9Tqel



(29 30 z¢ 199yg)

(penuriuoy)
LE £e 037 3
9¢ e oy L
LE 1% 1% 9
1% 6¢ Ly g
we 1¢ 8¢ Vi
129 Le 8¢ €
8¢ v¢ Yy [A
133 1€ 9¢ 000°1 L+ 1 Sy %01
0¢ 9¢ %€ 8
0t ¢¢ Ge L
0¢ LT ve 9
G¢ 0t oy S o
9¢ (44 1¢ 7 2
Le 1¢ (2% €
(43 9¢ 8¢ [4
Le 14 I¢ 00¢ L+ 1 Sy €01
61 L1 0¢ 3
S¢ GZ S¢ L
G1 71 91 9
81 71 61 S
91 A 91 Vs
Ic 91 £e £
81 w1 0¢ Z
61 el 91 000°t L+ T 0¢ <01
3ay uTK XBR SI0 SI0 13 PEE] H 14 *ON 8ap *ON
sd1y-337 “enbiog MOTI MOTq 14y8Toy poriag aye] Teuen 9389 doig 3s9],
padung 28ang aABM 9ABM woijg
a13uy
2389

(penutT3u0)) 1V 21qe]



(29 30 ¢g 2193Yg)

(penutiuo)d)
76 06 86 3
001 96 £01 L
€01 86 LOT 9
01 101 601 G
76 6 86 kK
06 73 96 €
76 06 66 A
L3 78 06 00¢% L+ T 8¢ LOT
79 6Y 18 8
69 0¢ rA L
09 Sy SL 9
el LS 06 < -
09 9% GL 7 M
19 £y 68 £
09 LY 6/ Z
9¢ A ZL 0002 L+ 1 Sy 901
6% 9y [4 8
LY 7Y 16 L
gy 0y 8% 9
1§ LYy GS g
7y (A 8Y i
A 8¢ LYy ¢
6% Sy €S Z
0y 9¢ (A 00G°1 L+ T Gy 01
3ay UL XBW SI2 S3Io 31 238 13 13 °ON 38p *ON
sdyy-33 ‘enbaog MoTq MOTL 1y81oH porasg ave] TeUR) s3eg doag 31591
padung 381ng saep SAEBM woxj
a18uy
3189

{psnuIluoy) 1V °TqelL



(29 30 %¢ 393yg)

(penutiuoy)
Lel [AAt 6¢1 8
9201 101 011 L
Gel LZ1 171 9
191 961 L91 <
9¢l 8¢1 0%l K4
671 AR 961 €
791 Sel 0s1 [A
Gel 6¢1 Oyl 000°¢ L+ 1 8¢ 01l
871 91 161 3
%G1 16T 861 L
LS1 161 €91 9
%91 091 L91 g -~
971 71 871 K4 2
871 0y1 %<1 €
a1 071 0&1 [A
8¢l LEl 191 00G°1 L+ 1 8S 601
811 711 <zl 3
KEA! 0¢1 8¢1 L
971 1¢1 1¢T 9
Tel LT1 Gl S
L1T 711 0Z1 y
011 S0t 911 €
911 £1l 0¢1 [4
801 S01 171 000°1 L+ I 8¢ 801
3aY UTH XBRH S0 SI0 21 EEE 13 14 *ON gep °oN
sd1y-3137 “snbioj MOTd MOTJ 21y3TeH pPoOTasg ave] 1BUB) 2189 doag 1838
padung a8ing aABM 3ABM WoLJ
278uy
s1BY

(penuTiuo)) 1V 91qe]



(29 30 gg¢ 139°4g)

(penutiuo))
861 761 £0¢ 8
60¢ 602 19 A L
80¢ %0¢ wie 9
80¢ ¢0¢ 1 A S
8L1 L1 181 Vi
61 S8T1 861 15
L81 181 161 [4
6L1 GLT e8I L+ 1 79 €11
861 A7} (91 8
L91 191 9.1 L
91 LGT LT 9
91 961 0L1 S ©
8%1 A2 9¢1 K Q
12l LET €61 19
871 071 LG1 4
71 Gel 061 L+ 1 %9 ¢l1
el LT1 8C1 8
6¢C1 [4A el L
8¢l 0¢Z1 Gel 9
¥4} 711 el S
49! L01 911 K
801 86 LTT 1
ell 901 811 [A
L0T 101 1l L+ 1 79 111
8oy UTW  XeW 13 09s T3 14 *oN 39p *ON
sdr-33 ‘snbiog 14y31oy poTiad oye] Teue) doag 1s9],
3ABM 9ABM woxy
o13uy
23®.Y

(penutiuo)) IV 91qelL



(29 30 9¢ 399°Yg)
(penutjuo))
I 0 A 8
K 4 S L
1 I- 1 9
0 1- 1 S
1- - € 7
[Aa 01- 9 €
I- 6~— 9 4
1- £ 1 000°1 8°L €L [+ I 0 911
T 0 [A 3
K4 A L L
1 - 9 9
0 I- Z ¢
(A 11~ K Vs
1- 01~ 9 €
0 6— 6 [4
T- - 4 00¢ 8°L €L [+ 1 0 SI1
VKA 81¢ 6¢¢ 8
LT¢ 02 6¢£¢ L
£ed £C¢C 0ve 9
[A%4 YA %¢ S
1¢¢ L12 1 YA K4
8¢C 1¢¢ VA4 3
VEAA 61¢ 6¢¢ Z
61¢ 91¢ 1¢¢ 000°2 L+ 1 %9 711
3ay UTp XBW S0 s3I0 13 798 13 TH *ON 3op *ON
sd1y-13 “enbiol MnoTd MoT4d 1y81ey porasg oye] TeUE) ?3eH doag ase]
padung a3ang aABM aABM woxj
813uy
93en

(penutiuo)) 1V °21qel

A37



(Zz9 40 L€ 393Y4S)

(penuriuo))
€ [4 Vi 3
[4 1 K4 L
i 1 9 9
0 I- 1 S
0 (A [4 Y
1- o1~ 01 €
0 8- 6 Z
G [As € 00¢ 8°L €L L+ 1 9 611
T 1- 4 8
€ 1 9 L
[4 - el 9
1 I- 4 S
1 - 7 i
3 8- el 19
[A o1 Al [
1 1- € 000°C 8L €L L+ 1 0 811
1 1- [4 8
K 4 9 L
- 7- K 9
- (A ! <
£ 9- 1 7
(A Ti- L €
1- 8- L [A
- £ 4 006°1 8°L £ L L+ 1 0 L11
3AY UL XB s3I0 s3I0 33 09s 13 14 *oN 3op " ON
sdiy-313] °‘enbioj MOTJ MOTH 3y81ey pPoTieg el TBUE) 23189 doag 1s8]
podung 981ng aABM 2ABH woaJ
s18uy
2385

(penuT3uo)) 1V °1qEL

A38



(z9 30 g¢ 183Yg)

(penutiuo))
Vi [4 S 8
£ Z g L
S e 61 9
[4 0 K4 g
¢ 9- 11 K
¢ 11- Ic €
Z Ti- 71 [A
[A L= L 000°¢ 8L €L [+ 1 9 [4A
i € 5 8
Y [4 S L
S 1 L 9
1 e Z S
1 I- € Vi
0 L= 01 12
G L= L A
0 1- [A 00S°1 8°L €L L+ T 9 1zt
£ - Vi 3
€ 0 9 L
S ¢ 01 9
! 0 [4 S
A - 8 K4
- - 11 £
1 Ti- 01 A
0 ¢- € 000°1 8L €L L+ 1 9 071
ZAY IR XBY s3I0 SI0 13 FEE) 13 13 *ON Sap *ON
sdi¥-31 °‘snbiog MOTH MOTA ystey POTi3g oYe] TeUEY 3389 doag 3183],
pedung 98ang aneM 3ABM wWox1J
a13uy
23389

(ponutriuocy) 1V 9Tqel

A39



(29 30 6¢ 19°US)

(penuriuoy)
S Vi L 8
9 € 01 L
S 1 L 9
Vi & S S
C 1- S 7
0 LT1- 11 €
0 (A 91 [A
1 6~ 6 0051 8°L €L [+ 1 A TA!
K4 1 9 3
9 S L L
S L= 91 9
£ [4 7 S
T 9- 7 y S
I- 91- 11 13
I- 13 el [4
1 ¢l 3 0001 8°L gL L+ 1 A 721
K 1 9 3
9 S L L
7 A el 9
[4 [4 € S
0 - € Vi
1- 71- 71 €
I- A% 71 C
0 G- 9 006G 8°L €L L+ 1 [ XA
3ay Ut XBW S30 30 23 29s 13 14 °ON 33p *ON
sdty-313 ¢‘enbaog MOTH MOTA 4319y POTIag aye] TBUEB) 3389 doag 1s?9]
podung 931ng aABM aABM WOXY
aT3uy
2189

(penutriuo)) 1V 9IqelL



(

¢9 30 0% 3I99YS)

(penuT3uo))
L 9 6 3
9 ¢ 3 L
S 1 ¢l 9
g Vi L S
[ 1 Vi K
1 81- 81 13
T 31~ 0¢ 4
[4 £ 3 000°1 8°L €L L+ 1 GI 8¢1
S 0 8 3
< 1 3 L
v L= Sl 9
S € 3 S »
2 (4 S v <
z ACEEA € =
4 el- 81 [4
¢ 0 3 00¢ 8L €L L+ 1 Gl LZ1
S 1 ¢l 8
L 9 6 L
S A L 9
v € S g
¢ |95 3 K4
€ 198 R 81 ¢
[4 8- 11 [4
[4 G- 9 000°¢ 8°L €L L+ 1 [ 9¢1
3ay utp XBeR 530 S0 33 J9s 14 13 °ON 3a9p *ON
sd1y-3131 ‘enbiog MOTH MmoTa ay3dtey pPoTisg axer] TeUR) 2389 doag iseg
padung 93ang SABM JABM WOiJ
aT8uy
2389

(penurjuo)) 1V 91qel



(29 30 1% 31°°ys)

= OO M N G WY~
o
-

N O M MO NN
=
el

190 31
el- 91
c- 8

[S AR BEN RN N o R Vo I Vo IR Vol
et
I~

00¢

000°¢

006°T

(penuiiuc))

8°L €L L+

8°L €L L+

N O AT N N0 QO N N O 00

— N O G WD P QO

81 1€1

A42

61 0¢l

S1 6¢C1

2ny Ut XBR
sd1y-13 ¢‘enbioj

SJ0
notq
pedung

S19o
MOTd
38ing

33 29s TH T4
IY3TeH poTiad el Teue)
2ABM 3ABM

“oN
3389

39p *ON
doag 189]
wWoIJ
a13uy

8389

(penuriuc)) IV 3TqelL



(29 30 v a9dyg)

(penutauocy)
L 9 6 3
9 9 L L
i € 9 9
9 9 L S
S 7 L v
€ 9- el €
£ an [ [A
€ 1 3 000°¢ 8°L £ L L+ 1 81 el
L S 8 8
9 i L L
L K 11 g
L g 6 S
Vi € 9 Vi
1 1 B 91 €
[A (A 91 4
5 L- el 006°1 8L £ L L+ 1 A £el
L 9 8 8
9 S L L
9 0 01 9
i 1 L S
4 [ 9 ki
0 ci- (A €
1 91- e [A
1 6- 01 000°1 8°L €L L+ 1 81 el
3aY Ul XEeH s1o s3I0 13 Jos 12 12 *ON 3op °ON
sd1y-27 ‘snbiog MOTH MOTH 14819y pPoTiag 9ye] TeUR) 33189 doag 1891
podung 88ang |aaeM SABM WoxJ
213uy
3389

(penuriuoc)y) 1V 31qe]

A4L3



(29 30 ¢y 3199yg)

(penutauo))
L S 8 8
3 9 6 L
8 [ Sl 9
8 S 11 S
L S 11 7
S ci- 0¢ €
Yy L= L1 4
i L= 6 8°L €L L+ 1 (A4 Lel
7 1 L 8
S € 9 L
g - LA 9
K4 [4 L S -
Vi €= ¢l K4 3
Vi 71- 027 €
€ T1- 81 4
€ 12 81 8°L £ L L+ 1 [44 9¢1
i 1 8 3
S 1- L L
£ 6— £l 9
K € 9 g
Vi 1 6 K
K ce- (44 13
7 o1~ 31 [A
€ 8- A 8°L €L L+ 1 (44 gel
8oy UIN  XEW 3 oes 14 12 3op "ON
sdty~313 ‘enbaog I4y319H POTIad aye] 1eUB) doag 318931,
2ABM aaBH woliJ
9T3uy
319

(penutauo)) 1V °TqelL



(

TN NV NN O W

TN NG TN O~

¢9 30 %% 399yg)

—
(<))

M-I

M|.

71-
S1-
01-

NI-
H'
c—
91-
Y1~
€

mln
cl-
1-

6

11
A
6

€1
1¢
0¢
%1

11
(4!
w1
L

11
81
¢l
¢1

91
el
(44
01
61
L1
[x
el

(penuT3uo))

000°1 8°L €L L+

00s 8L €L [+

0002 8°L £ L L+

NN O N~ — N T N0 M~

N G N0~

ve 0%1

A45

%e 6tl

c 8¢l

3ay UTH

XBW

sd1y-317 ‘enbiog

s3° S3° 13 098 13 13
MOTYH MOTH 1Yy31eH POTI3g °¥e] Teue)
peodung @3ang 9ABM 9ABM

o
z

239

38p *ON
doag 1837,
woiy
a13uy

33e9

(penutT3uo)) 1V 21qel



(29 30 Gy 1293ys)

Vol Ta TR o RV T SN S SN
o
0

9 ¢l
6 Z1
1 Gl
S 01
S 11
9- Y4
L= 61
I- ¢l

O M~ ™ OV~ W e O
et

9 )
1 01 11
€ 4!
£ 8
6
vi- LT
[ 61
A el

YN OO O
o

00¢

000°¢

006°1T

(penutiuo))

8°L €L L+

8°L £ L L+

= N N TN O 0 = N =T O~ 0

N M < N O ™~ 0

erd

0¢ el

A4b

ve (42!

7e %1

3ay Ut XBR
sd1q-33 ‘snbiol

s3o
MOTJI
podung

EE D)
MOTH
38ang

33 oes T4 14
3y8tey  porisg el [eRUBD
SABM SABM

o
Z

2189

gop *ON
doag 1S3
WOXJ
313uy

2389

(penutiuo)) 1Y °T49Bl



(29 30 9y 293yg)

[}
[A)
4
A
01
Tt

™~ 0 0O~ oy
perd et

O OSSO0 O M~

¢l
SI
8¢
!
£l
Ge
et
(44

¢¢
L1
€¢
1¢
1¢
6¢
YA
14

01
11
L3
61
6

7e
81
¢1

0002

006°1

000°1

(penutiuo))

8°L €L L+

8°L €L L+

8°L £l L+

= N 0N F N O P~ O = (N O =F N O ™~

= NN N D ™0

0¢ 9%1

A47

0t Syl

0¢ 91

3ay

UTRH

XBJ

sd1y-33 ‘anbiog,

s3I0

AOTH
pedung

SJo
neTd
28ang

E¥: oes 14 14
3yStey  potisg el  TeuUE)
aaeM aABM

o
Z

2389

gop °ON
doag 1837
WOIJ
sT3uy

9389

(penut3uod) 1v sIqey



(29 30 [y 21994Sg)

(penutiluoc))
9% 8¢ 19 8
Sy 0¢ LS L
(44 9¢ 7S 9
189 1¢ £9 S
1% 8¢ 6S i
117 1¢ 29 €
9% Gt 09 [4
6¢ Le 1 %9 006°1 8L £ L L+ i SY 6%1
8¢ L €S 8
6¢ 91 LYy L
8¢ 01 0§ 9
I¢ 91 4 S ©
LA 01 9¢ Y 3
LT L LYy 3
6¢ el 7Y [4
9¢ 61 [A] 000°1 8°L €L L+ 1 Sy 871
6¢ ¢l LYy 8
6¢ 91 (A4 L
6¢C el SY 9
e 1¢ LY S
8¢ 91 (4 v
LZ K LY €
[43 1¢ 154 [A
LT 71 vy 00¢ 8°L €L L+ 1 SY L9l
3ay UuIn XBW SIO s3I0 23 PEE) T3 T4 *oN 3a8p °ON
sdtyj-33 ‘enbaog MOTd MoT4q IY3ToH potrisg ae] TeUB) Chi-F! doag 1S9,
peodung a8ang IABM 9ABM WoIJ
913uy
3389

(penuriuo)) 1V oIqel



(29 30 8y 290Yg)

(penutiuo))
101 68 ¢ll 8
901 %6 711 L
[AN! 96 el 9
SII 101 L2t S
%701 16 %11 K4
101 18 911 €
G01 %6 0¢1 [A
96 £8 AN 000°1 8°L £ L L+ I 86 43!
£3 69 86 8
38 SL £01 L
C6 Sl t01 9
S6 £8 SOI S o
98 7L 101 Vi 3
S8 €9 ¢01 €
L8 L ¢01 4
08 €9 S6 00¢ 8L £ L L+ I 3¢ 161
66 49 99 3
09 49 99 L
GS Gy £9 9
L9 Gs LL S
19 9% £9 v
%S oY L ¢
09 (A Gl 4
0§ 17 39 000°¢ 8°L €L L+ 1 Vi 061
3ay Ui XBY S30 s3I0 13 39S 1H 14 *ON 39p *ON
sdTy-33 ‘enbiog MOTH MOTJ 3y31ey poTiag el 1BUB) 23e9 doag as37,
podung 938ang aaBM aaepM WwoIJg
913uy
93189

(penur3uo)) [V 91qel



(29 3¢ 6% 21994S)

(psnuriuoy)
<6 GL (AN 3
101 88 911 L
01 06 911 9
001 38 It S
16 £8 86 B
16 0L 011 €
16 LL €01 ¢
78 L9 6 006 8°L £ L L+ 1 79 c¢1
6¢1 9¢1 671 3
(A1 3¢l 791 L
061 £el €91 9
161 Le1 191 G o
VA 8¢1 161 Vi o
el I 661 ¢
9¢ 1 7Z1 0s1 C
el STt 161 000°¢ 8L £ L L+ 1 8& %<1
[A% GZ1 6¢1 8
91 eel 061 L
671 Iel 661 9
161 71 £91 S
el AN 91 v
el 911 761 €
9¢1 L11 0¢t 4
9¢1 ¢Il oyl 000°1 8°L €L L+ T 85 £sl
3ay Ul XBW SI0 S3I0 231 J9s T4 13 *ON 3ep “OnN
sdty~-33 ‘enbiog MOTJq MOTA IU819H potTiag fe] 1BUBR) 33189 doag 18837,
padung 98ing SABM SABM WOXJ
aT3uy
2189

(penuT3u0)d) TV °TqRL



(z9 30 Qg 399Yyg)

(penutiuod)

6L1 791 el 8

061 LA c0¢ L

061 OLT LG0T 9

061 9.1 002 S

191 4! 081 V/

6L1 661 961 ¢

<Ll 661 881 [4

991 871 81 000°¢ 8 L €L L+ 1 79 861

YL 91 781 8

{81 6.1 861 L

681 LT G61 9

81 7L1 881 S _

€91 6q1 691 b b

691 €61 081 £

891 %el 081 4

661 6¢1 GLT 00G°T 8°L €L L+ 1 %9 LG1

6l1 601 7971 8

8¢l 671 691 L

bET Lel %61 9

Gel 811 8Y1 S

61 GI1 9¢1 K4

%21 901 071 €

9cl1 G11 LET [

L11 €01 el 000°1 8" L £l L+ 1 %79 961
3AY UTW XeR S32 S32 13 29S8 12 1% °ON gap *ON
sd1y-317 ¢snbiog MOT4 MOTH 3y3Teyg poTi3g aYye] TRUR) 3385 doag 1837,

padung 23iang JABM sABM WoIJ
a7%uy
3389

(penutiuoc)) IV °IqeL



(

79 30 16 3193YS)

(penurauo))
L L L 8 %z
! 1 I L 0
1 1 1 9 0
1 0 1 g 0
1 1 1 Vi 0
0 0 H 15 0
! ! ! [4 0
Vi v Vi 006°T L+ 1 %e 191
L L L 8 we
1 1 ! L 0
! 1 1 9 0
1 0 1 S ¢
1 0 1 Vi 0
0 0 I ¢ g
1 1 1 [4 0
v Vi K 000°1 L+ 1 %e 091
L L L 8 vz
1 1! 1 L 0
1 0 T 9 0
0 0 ! S 0
1 0 1 Y 0
0 1- ! € 0
0 0 1 Z 0
7 Vi K 00s L+ 1 ve 661
3Ay Ut XeW SJ90 S30 23 29s 13 13 *ON 3op *ON
sd1y-313 ‘snbiog MOTJ MOTA 3y31eyg potaag aye] TeUuBR)y 3389 doag 1837
podung a3ang 9ABM aAeM WoxJ
e13uy
21en

(penuriuo)) TV @1qelL

A52



(29 30 76 399ys)

(Penuriuoy)
0 0 0 8 pPesSoT)H
1 1 1 L 0
t £ Vi 9 0
1 0 1 S 0
[A [4 () 7 0
€ [A £ ¢ 0
€ £ i [4 0
[4 4 € 000°1 L+ 1 peso1) %91
0 0 0 8 pesorD
1 1 1 L 0
€ £ ¢ 9 0
1 0 1 S 0
4 [4 4 Vi 0
4 1 [A £ 0
0 ! I [4 0
0 0 0 006¢ [+ 1 P38sSoI) £91
L L L 3 kx4
1 1 1 L 0
1 1 1 9 G
I 0 1 S 0
T 1 1 i 0
0 0 1 1 0
1 1 1 4 0
v K i 000°2 L+ I %e 91
3ay Ut XBH S32 S32 313 9298 T3 13 “ON %39p “ON
sd1y-33 ‘enbiog MOTd MOTI aydiey POTIag aye] TeUR) 81By doig 1837,

padung 93ang JaBpM 9ABM WOILJ
sT3uy
Chi-l)

(panurauo)) 1V oIqef

A53



(

79 30 €6 3I9°YSs)

(penuTiuo))
L 9 L 3 7
A 1 [A L %7Z
T 0 1 9 G
0 0 T § 0
1 0 1 7 0
A [A [4 £ G
[A 1 4 4 0
£ € € 00s L+ 1 G £L91
0 0 1 8 peso1)
1 1 1 L 0
¢ £ € 9 0
1 T 1 < 0
A A £ v 0
1 1 1 € 0
[ 1 A [A 0
[4 [ [4 0002 L+ 1 pPosoid 991
0 0 0 3 PoSO1D
1 1 1 L 0
€ ¢ £ 9 G
1 0 1 § 0
Z ¢ Z 7 0
€ A € € 0
[ 4 3 4 0
¢ 4 t 005 ‘1 L+ 1 paso1d S91
3AY UTH XBR SJ9o S3d 23 FEE] 13 14 *ON Zop *ON
sdry-33 ‘onbiog MOTJ MOTd IYSTISH poTiag ayel 1=2uB) 2189 dolg 1837,
padung 98ing 3ABM sABM WOoIJ
a13uy
23189

(penutiuod) IV 21qBlL

A54



(29 30 %5 293yg)

(penutiuo))
L L L 8 ve
[4 [4 £ L 9T
1 1 1 g 0
T 0 1 S 0
1 1 1 7 0
1 0 1 £ 0
1 1 1 A 0
¢ € € 000°¢ [+ 1 0 0Lt
L 9 L 8 we
[ [4 [4 L 44
! 0 1 9 0
1 0 1 g 0
1 I T Vi 0
1 1 [A 1 0
! 1 [4 4 0
£ € € 006°1 L+ 1 0 691
L 9 L 8 we
1 1 (4 L 7¢
1 0 1 9 0
1 0 1 S G
i T 1 7 0
[4 ! [A £ 0
[4 1 [4 A G
€ < 1) 000°1 L+ 1 0 891
3ay UTK XeR s3I0 s3I0 13 bEE] 11 12 *ON dap °OoN
sd1y-33 °‘enbiog MmoTq MOTA 34y31sy pPoTIag aYeT Teue) 33en doag a1saj
padung 28ang 2ABM 2ABM WwoxJ
a78uy
CRED)

(penutiuo)) 1V 91q®]

A55



(

79 30 GG 3I99yg)

(ponuTauo))
0 0 0 8 P3sSOT)
0 0 0 L PeoSOTD
0 0 0 9 0
1 1 1 S 0
1 1 1 K 0
[4 4 [4 £ 0
[4 [4 4 4 0
1 1 1 006°1 L+ 1 0 LT
0 0 0 3 pe@soi)
0 0 0 L pe@so1)
0 0 0 9 0
1 1 1 S 0
! 1 1 i 0
[ [4 [A € 0
[4 1 [4 [4 0
1 1 1 000°1 L+ ! 0 ¢l
0 0 0 8 Pe®so1)
0 0 0 L PoSO1D
0 0 0 9 0
1 0 ! S 0
1 1 1 ki 0
4 1 £ € 0
4 1 £ < 0
1 I 1 00s L+ 1 0 TL1
3ay uTi RBR S3yo s3I0 313 J9s 13 14 *oN 3op ‘ON
sd1y-313 ‘enbaog MOTq MoTa Y3 1oH potasg ae] TeUBR) ?3es doas 31sag,
padung 93ang JABM IABM wo1jg
a13uy
91e9

(penutriuo)) IV 2TqelL

A56



(

¢9 30 9§ 399Yyg)

(panuriuo))
0 0 1 8 0
T I I L 0
1 1 1 ) 9 0
Vi K4 K S %e
£ € € i %e
1 1 [A ¢ 0
1 1 [4 [A 0
1 1 1 000°1 L+ ! 0 9.1
1 1 1 8 0
1 1 1 L 0
1 1 1 9 0
Vi Vi S S %¢
2 € € Vi %e
4 A € € 0
[4 [4 € [4 0
1 1 1 00s L+ 1 0 GL1
0 0 0 8 pe9so1)
0 0 0 L paso1)
0 0 0 9 0
T 1 1 S 0
1 1 1 i 0
1 1 1 € 0
1 1 T [A 0
1 1 1 000°2 L+ 1 0 Vi1
3ay uUIR XBY SJ0 SJO 13 PEE) 14 1% *ON 3op *oN
sd1y-13 ‘enbiog MOTH MOTJd Yy3ToH POTiI9g aye] 1eUR) 2389 doag 38897
podung 98i1ng aaepy aseMm woxy
913uy
819

(penuriuo)) 1V 21qel

A57



(

29 30 [G 393YS)

(penut3uo))
1 0 1 8 0
1 1 1 L 4]
1 0 1 9 0
[4 1 A S PEET )
1 1 1 Vi Psso1)
1 1 1 ¢ 0
1 1 Z [A G
0 0 0 006 L+ 1 0 6L1
0 0 1 8 0
T 1 1 L 0
1 1 1 9 0
Vi v S S 7l
13 ¢ € v %¢
0 0 0 € 0
0 0 0 A 0
1 1 1 000°C L+ 1 0 L1
0 0 i 8 0
1 1 1 L 0
1 0 [A 9 0
K K4 S S %¢
€ < € Yy A
0 0 0 £ 0
0 0 1 [A 0
1 1 T 006°1T L+ 1 0 LLY
3ay UL B SJ0 SI2 313 29s 13 1" *ON 39p *ON
sd1y-13 ¢anbaog MOTJ MOTH I4y31oH potTiag e 1eUR) 2189 doag 31s33
pedung a3ang aABM 3aeM woxy
913uy
3389

(penuriuo)) 1V 31qe]

A58



(29 30 8¢ 399yg)

(penutiuo))
1 1 1 8 0
1 T [A L 0
1 1 1 9 0
[A [A Z S Pesol)
1 1 1 g PSSOTD
0 0 0 £ 0
0 0 0 [A 0
0 0 0 000°Z L+ T 0 81
1 i 1 3 0
1 1 1 L 0
1 T ! 9 0
[A [4 [A g pesold o
1 1 1 ¥ DISOTN 2
0 0 0 £ 0
0 0 0 4 0
0 0 0 005°1 L+ 1 0 181
1 1 1 8 0
1 1 1 L 0
1 1 1 9 0
[4 4 [4 S pesoiDn
1 1 1 Vi pesol)
1 0 I £ G
4 1 [4 [ 0
0 G 0 000°1 L[+ 1 0 081
34y ury] XeR SJI0 SIo 213 Jes 14 1" *ON 83p “ON
sd1y-314 ‘enbioj MoTq MOTH 1ydtey poTasg aye] 12UB) 21en dozg 1sey
padung sdang aABM 2ABM woxy
913uy
2389

(penutiu0)) 1V 31qe]



(29 30 65 399Ys)

(penut3uo))
9 9 9 8
4 [4 [A L
[4 A £ 9
[4 4 4 S
S S S ¥/
1 0 K €
T 0 1 [A
[ [4 4 006°1 T+ 1 9 <81
9 9 9 8
[4 [4 [4 L
[4 [4 € 9
A 1 [4 S
K4 K S v
! 0 [4 £
1 0 ! [4
4 [4 [A 000°1 1+ 1 9 %81
S S 9 8
[4 1 C L
[4 4 [A 9
1 1 4 S
K4 v i i
0 0 1 €
0 0 1 [4
4 1 [4 006§ 1+ i 9 £81
8ay Ut XBR S30 5390 33 FEE) 13 19 *ON 3sp *ON
sd1y-33 ‘enbiog MOTI MOTJg Iystey poTisg BT Teur) 33BH doag 218837,
padung 23ang aAB) aneM woxj
a13uy
3389

(penutijuo)) 1V 2198l

A6O



(Z9 30 09 39°9yg)

(penutjuo))
1 I 1 3
1 1 I L
I 1 1 9
1 ! 1 S
1 T 1 Vi
i € U/ £
[4 1 [4 [4
I 1 1 000°T i+ 1 41 881
1 0 1 8
1 0 1 L
! 0 1 9
1 0 1 g
1 0 ! i
1 0 1 €
1 (0] 1 [4
1 0 1 00s I+ T A L81
9 9 L 8
[4 [4 [A L
[4 [4 € 9
[A 1 4 S
£ € € kK4
9 S L £
S S 9 4
¢ [4 € 000°2 I+ 1 9 931
Ay UTl XBR SJI0 SJI0 13 PEE 13 132 *ON 3ep *ON
sd1j-13 ‘enbiog MOTq MOTd Y819y poTiag aye] 1BURB) 33esH doag 1837,
podung 281ng 2aBM 3aeM WwoIJ
s13uy
2189

(penutijuo)) 1V a1qeg

A6l



(29

30 19 199Yg)

(penutiuo))
ey- c- - 8
Lg= 97— Ly L
(4% Te- 1% A S
L9 9%- 87— S
9¢- GE- Le- k4
£e- Te- e- €
€G- (4% ®6- 4
0s- 67— 16— 9+ L ! 0 6l
€ 4 B 3
4 1 £ L
4 1 13 9
! 1 4 S ~
1 T [4 K b
Z C [4 €
1 T 1 (4
I I I 000°¢ T+ 1 4 061
1 1 1 8
T 1 1 L
1 1 [4 9
1 1 1 S
¢ T 4 K
L Vi ) €
g t 9 <l
1 1 1 006°1 I+ 1 1 681
TN Ut XB S30 S30 13 FEE) 14 14 *ON Sap *ON
sd1y~-3] °‘enbiog Mo14g MnoT4q 1y8tsH POTIag aqe] 1BURB) 23189 doisg 3597,
padung a38iang 9ABM saeM WOIY
s1duy
23189

(psnur3uod) IV °IqElL



(29 30 79 2393yg)

ey- 1%- ey 8
GH- Y- 9%- L
£e- 0g- ve- 9
6y~ 8%-— oy— S
1e- 0e- ce- s
Gg- 1e- 9¢- £
oY LY= 0s- [4
9%~ Y- Ly~ g+ 6 1 0 [4
3ay UTH XB) 13 Jo8 14 14 “ON 3ap “ON
sd1-31 ‘enbio] Iydrey poTiag aye] 1BUBY 8389 doig 1s83]
saepm aaey WoIJ
9T 8uy
3189

(PepnTou0)3) 1V °1qel

A63






